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The Relationship between Diabetes Control, Stress, Depression, Social Relationship, and 
Academic Achievement of School Age Children 
Abstract 
The present study examined the relationship between diabetic mellitus 
management, stress, depression, social relationship, and academic achievement in 
children ages 1 0  to 1 8. Diabetic mellitus is an autoimmune disease where the body's 
immune system attacks insulin-producing cells in the pancreas (Type 1 ), or the body does 
not produce enough insulin or insulin resistance occurs (Type 2). There is limited 
information about children with diabetes particularly as it relates to their learning 
outcomes. Participants with diabetes were recruited from a school and medical setting. 
Each participant completed rating scales to assess stress, depression, academic 
achievement, family and peer relationship and support, locus of control, and HbAlc 
(glucose level showing the level of control). Results indicated that children with 
uncontrolled diabetes had high depression level, high stress level, low academic 
achievement scores, high peer problems, and low social relationships. In addition, higher 
HbA 1 c level was significantly correlated with negative social support and diabetic 
support. It was also observed that children with high internal locus of control had better 
academic achievement Given the rise oftype-2diabetes in children, these findings may 
have implications for intervention. In other words, effective intervention for social 
emotional factors related to diabetes can be easily developed and implemented by school 
or medical professionals. 
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The Relationship between Diabetes Control, Stress, Depression, Social Relationship, and 
Academic Achievement of School Age Children 
Introduction 
The primary purpose of this study was to assess the relationship between diabetic 
mellitus management, stress, depression, social relationship, locus of control, and 
academic achievement in school children 10 years old and older. Diabetes mellitus is the 
most common endocrine disease in children and the incidence rate has been increasing an 
average of 3% every year (Hasanbegovic, 20 1 1  ). Particularly for one type of diabetes 
mellitus (Type 2 diabetes), children and adolescents represent nearly 45% of new cases 
every year (Schub & Caple, 20 13). Children with diabetes mellitus experience a range of 
serious problems when the illness is not well managed. For example, poor diabetes 
mellitus control has been associated with depression and anxiety (Reynold & Helgeson, 
20 1 1), poor social relationship (Schimz et al., 20 12), lower cognitive abilities, slower 
performances on fine motor tasks, lower receptive language scores (Patino-Fernandez et 
al., 20 10), and lower overall academic achievement scores in clinical samples (McCathy, 
Lindgren, Mengeling, Tsalikian, & Engvall, 2003). Not only is there a relationship 
between stress and diabetes control (Hema et al., 2009), there also appears to be a 
relationship between stress and social and school functioning (Peyrot & McMurry, 1992). 
Furthermore, little is known if internal locus of control is related to diabetic 
control; and studies have shown inconsistent results (Steptoe & Wardle, 200 1). Locus of 
control refers to how people perceive events in their lives, i.e., they have a sense of 
control (internalizing) or not (externalizing). In terms of health, children with internal 
locus of control believe in managing their health, while those with external locus of 
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control may attribute control (management of their health) to doctors, parents, or chance 
(Malcame, Drahota, & Hamilton, 2005). 
To date, the primary focus of research has been on diabetes mellitus management; 
and the academic, mental health and social needs of the person with diabetes has received 
little research attention. To reiterate, children and adolescents represent nearly 45% of 
new Type 2 diabetes cases every year (Schub & Caple, 2013). Recognizing this alarming 
trend, the State of Illinois is now requiring school personnel to receive training "in the 
basics of diabetic care" if a child with diabetic mellitus is enrolled (ISBE, 2010). The 
current study, therefore, is an attempt to contribute to the literature in a relatively 
neglected area, the relationship between diabetes management and stress, social and 
mental health issues, and academic achievement of children and adolescents. Results of 
this study may also inform prevention and intervention services for children with 
diabetes. 
The Nature of Diabetes Mellitus 
Diabetes mellitus is an endocrine disease that connects the metabolic, 
cardiovascular, and neuropathic systems of the body (Davidson, 1998). There are two 
distinct types of diabetes mellitus, Type 1 insulin dependent diabetes and Type 2 
diabetes. Type 1 diabetes is the most common type of diabetes mellitus in children. 
Nearly 1 in 500 children have type 1 diabetes (Galmer, 2008). Type 1 diabetes mellitus 
is characterized by destruction of the beta cells in the body. Beta cells are responsible for 
producing insulin and without the production of insulin the body experiences 
hyperglycemia, which occurs when a person's blood glucose level increases to at least 
180 (between 70 and 130 is considered normal). Hyperglycemia can be caused by not 
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taking the proper amount of insulin, overeating, lack of exercise, infection, or medication 
(Cooke, 201 0). Symptoms associated with hyperglycemia are restlessness, thirst, 
vomiting, abdominal pain, hot and flushed skin, dry skin, drowsiness, hypotension, and 
coma (Hassal & Butler-Williams, 2010). 
On the other hand, hypoglycemia can occur when blood glucose level drops 
below 70 mg/dL, which is an imbalance of insulin in the body and carbohydrates that 
need to be metabolized (Krentz, 1997). Hypoglycemia can typically result from 
excessive exercising, skipping meals, alcohol consumption, and not consuming enough 
carbohydrates to balance the insulin in the system (Cooke, 2010). Hypoglycemia can 
have serious complications ranging from mild symptoms, such as fatigue, confusion, 
shakiness, dizziness, blurred vision, anxiety, sweating, irritability, increased heart-rate, 
excessive hunger, and headaches (Bonds et al., 2012) to serious complications like 
seizures, coma, and even death. Persons with Type I diabetes must remain on insulin 
therapy for as long as they live to avoid hyperglycemia and the long-term health effects 
that are associated with prolonged hyperglycemia (Bode, 2004). 
Type 2 diabetes mellitus is the other type of diabetes and it typically develops in 
older adults, although it is now a growing problem in children as well. As mentioned 
earlier, children and adolescents represent nearly 45% of new type 2 diabetes cases every 
year (Schub & Caple, 201 3). Type 2 diabetes develops when the pancreatic beta cells 
produce insulin, but the body does not use the insulin properly. This is often due to 
increased level of body fat. The body continues to use insulin and eventually the patient 
is unable to either use the insulin, or needs more insulin than the beta cells can produce to 
have regularly controlled blood sugar (Wilson, 2013). Children are more likely to 
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develop type 2 diabetes if they have a higher body mass index (BMI), a family history of 
diabetes or cardiovascular disease, and signs of insulin resistance (Zeitler, 20 12). 
Treatment of type 2 diabetes varies, but consists primarily of medications and following a 
strict diet and exercise plan. 
Diabetes is monitored by measuring glucose and HbA1c level (a form of 
hemoglobin that is measured primarily to identify the average plasma glucose 
concentration over prolonged periods of time, typically three months). For blood glucose 
level, 70 to 1 30 milligrams per deciliter is considered normal, and for HbA1c level, above 
7% indicates uncontrolled diabetes (Murphy, Wadham, Hassler-Hurst, Rayman, & 
Skinner, 20 12). For this study, uncontrolled diabetes means glucose level or HbAlc level 
that does not fall within the acceptable normal range (70 to 130, or <7%, respectively. 
As indicated in the introduction above, stress, depression, social relationship 
problems, locus of control and academic achievement are indicated to have a relationship 
to diabetic control. Each is discussed next. 
Stress and Diabetes control 
Hema and colleagues (2009) investigated how stressors impact children with 
diabetes and adolescent. In this study, participants answered questions about daily 
stressors as well as coping methods daily for two weeks. All participants had HbA1c 
levels that exceeded 8.0, which indicates higher blood glucose levels, or hyperglycemia. 
The results indicated that participants' stressors were linked to relationships with peers 
and siblings, parents, and the school context (Hema et al., 2009). Peyrot & McMurry 
(1992) also investigated the relationship between stress and diabetes control. Participants 
were recruited from a clinical setting and all were insulin dependent. All participants 
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completed a questionnaire to assess stress level, and HbA1c was collected to establish 
diabetes control level for each participant. Results showed that elevated HbA1c level was 
moderately correlated with higher stress level (Peyrot & McMurry, 1992). 
In an important, but dated study, Kosub and Kosub ( 1 982) identified specific 
diabetes related stressors that school-age children experienced, mainly worries. 
Elementary aged students reported that they worried about frequent urination and bed­
wetting, diet challenges and changes, and lack of understanding about the disease. 
Middle school students reported being stressed about diabetes affecting their friendships. 
They also worried about how diabetes can impact their well-being long-term, for 
example, blindness, amputation, and even death. For high school students, different 
concerns emerged. Their top stressors had to do with the effect of diabetes on their 
romantic relationships (sexual activity), physical attractiveness, marriage prospects, and 
childbirth complications (Kosub & Kosub, 1982). These worries and stressors appear to 
follow the developmental trajectory of children, which may point to the pervasiveness of 
stress in school children with diabetes. 
Diabetes control may also be challenging for children and adolescents due to their 
level of development. When children receive the diagnosis, they may not have the 
cognitive maturity to understand the importance of managing diabetes. For example, 
many children do not have the coping abilities to help them balance disease control and 
stress. Poor coping strategies or lack of coping strategies may in turn lead to poor 
diabetes control, which can also lead to elevated stress levels (Jaser et al., 20 12). For 
adolescents, developmental factors that are more important for that stage of development, 
such as peer acceptance, may overshadow the management of diabetes. According to the 
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American Diabetic Association (2013), individuals with Type 1 diabetes are expected to 
test blood sugar level three or more times a day, often before and after meals, before and 
after exercise, before bed, and sometimes during the night. For Type 2 diabetes, one or 
two blood glucose test a day is recommended. These activities are often performed with 
peer awareness, which makes children with diabetes different from others at a time when 
belonging and peer acceptance is important. In addition, the diabetes diet is more 
restrictive and activities may also be limited. In other words, children with diabetes do 
not live a "normal life", because children with diabetes have to think twice before going 
to a party, playing sports, and even when spending the night with friends. It is, therefore, 
assumed that children and adolescents experience ongoing stress related to diabetes, 
which may be in tum related to problems with social relationship, depression, diabetes 
control, and school work. 
In regards to why the illness is stressful for children, many diabetes management 
tasks like checking blood glucose level and administering insulin to oneself need to be 
done by children in some situations. Management of diabetes can also be difficult for 
children and adolescents, because they are simultaneously going through developmental 
and life changes. For example, starting school, going through puberty, and involvement 
in different activities can all contribute to increased stress for the child with diabetes 
(Rasmussen, Ward, Jenkins, King, & Dunning, 201 1). This, in tum, can lead, to poor 
diabetes control, which can then lead to other problems. These demands can place 
stress on children, because they may not yet understand the importance of doing these 
managerial tasks (Silverstein et al., 2005). In turn, the stress placed on children may be 
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related to an increase in depression, problems with social relationships, and lower 
academic achievement. 
As Figure 1 shows, in this study, the experience of children with diabetes is 
conceptualized in terms of interrelationships among several variables. First, diabetes 
management and stress are a constant backdrop in the life of children with diabetes, and 
secondly, uncontrolled diabetes is related to high level of stress, which both are related to 
depression, social relationship problems, and academic achievement. Finally, there may 
be a relationship between locus of control and diabetes control. 
Diabetes 
Stress 
Stress 
Diabetes 
Stress 
Stress Diabetes 
Locus of Control 
Uncontrol led 
Diabetes 
Stress 
Stress 
Social 
Relationship 
Depression 
Achievement 
tcootro\ 
Locuso 
Diabetes 
Figure 1. Interrelationship among uncontrolled diabetes, stress, depression, social 
relationship, locus of control, and academic achievement 
Diabetes and Depression 
Research on diabetes and depression is a growing area of interest. Understanding 
that individuals with uncontrolled diabetes are at an increased risk for depression is 
important for prevention and treatment. Hislop, Fegan, Schlaeppi, Duck, and Y aep 
(2008) examined self-reported depression, length of diabetes, insulin delivery method, 
and hypoglycemic occurrences of adults with type 1 diabetes. Thirty-five percent (35%) 
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of participants reported depressive symptoms, and 23 % of these cases were severe. 
Similar to other studies on diabetes and depression relationship, results indicated that 
individuals with high HbA1c level had higher rate of depressive symptoms. About one 
third of individuals with Type 1 diabetes in this study attributed their depression to 
increased instances of hypoglycemia and frequent insulin injections in the skin (Hislop et 
al., 2008). 
Likewise, in a longitudinal study, over 4,000 patients were monitored over the 
course of two years using questionnaires (Patient Health Questionnaire-9) to measure 
depressive symptoms and severe hypoglycemic incidents that resulted in hospitalizations 
and or emergency room visits. Results showed patients with diabetes who were also 
depressed had significantly higher risk of having a severe hypoglycemic incident than 
patients with diabetes who were not depressed. Results further indicated that depressed 
patients with diabetes had an increased number of hypoglycemic incidents (Katon et al., 
201 3). Yet in another study involving African Americans, researchers assessed diabetic 
complications, depressive symptoms, diabetes control, and diabetes self-care. Results 
showed that African Americans with diabetes in this study had a high rate of depression, 
around 41  %. Results further indicated that higher rate of depression, higher treatment 
intensity, and lower self-care yielded higher HbA1c level (Wagner, Abbott, Heapy, & 
Young, 201 1 ). The studies on adults clearly show that depression is related to poor 
disease control in individuals with diabetes. 
Studies on the relationship between hypoglycemia and depression in children and 
adolescents are limited. Reynolds & Helgeson (2011) investigated whether or not 
children with diabetes have increased depressive symptoms due to the management of 
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their disease. It was assumed that the numerous tasks of taking care of diabetes can lead 
to depression and other psychological problems. In this study, depressive symptoms 
were measured using self-report measures (Children's Depression Inventory) and 
interviews. Results indicated that children with diabetes showed slightly elevated level 
of depression, anxiety, and distress compared to children without diabetes (Reynold & 
Helgeson, 2011 ). Further, in a study designed to assess if children with diabetes who 
have poor control of the illness have more depressive symptoms than children with 
diabetes with good control and children without diabetes, depression was related to both 
adaptation and diabetes control (Lemm.ark, Persson, Fisher, & Rydelius, 1 999), and older 
children reported more depressive symptoms than younger children. In this study, three 
specific psychological functioning, such as depression, self-esteem, and fear were 
assessed. Diabetes adaptation was assessed through self-report questionnaires, and 
diabetes control was measured by HbA1c. Results further indicated that the relationship 
between diabetes and depression is bidirectional. When depressive symptoms increase 
the child's control of the illness decreases, and when control of diabetes is compromised 
depressive symptoms increase. 
In a more recent study, Hood, Rausch, and Dolan (20 11) investigated the 
relationship between depression and maintaining control of the illness. The researchers 
assessed the scores from the Children's Depression Inventory (CDI), blood glucose 
monitoring, and HbA1c level of 145 adolescents (aged 13-18). The authors observed that 
depressive symptoms are important predictors of HbA1c change. There was a significant 
three-way interaction among the three variables. If adolescents strictly monitored blood 
glucose level, better HbA1c level was observed even when depressive symptoms 
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increased. Likewise, when blood glucose monitoring decreased, depressive symptoms 
increased, which in tum raised HbA1c level. It appears that as depressive symptoms and 
HbA1c level increase, it is difficult to bring HbA1c level down to a favorable range (Hood, 
Rausch, & Dolan, 201 1 ). These studies highlight the importance of screening children 
and adolescents with diabetes for depressive symptoms not only to prevent increased 
damage from frequent hyperglycemia, but also to support social and educational 
development. As discussed below, the link between depression and social relationship 
and learning has also been indicated. 
Diabetes and Social Factors 
Another area of concern for children and adolescents with diabetes is the role 
social relationship plays in their ability to safely manage and control their disease, which 
in tum may be related to depression and academic achievement. Storch et al. (2004) 
assessed if children with diabetes have different social experience from peers without 
diabetes. They examined multiple variables, including negative experiences, such as 
hitting, spreading rumors, and threatening; positive experiences, such as helping and 
other peer supporting actions; depression; anxiety; and solitary behaviors and isolation. 
These variables were assessed using the Social Experience Questionnaire, Children 
Depression Inventory, Social Anxiety Scale for Children-Revised, and Asher Loneliness 
Scale, respectively. The study consisted of 32 children diagnosed with type 1 diabetes 
and 32 children without diabetes, who served as the control group. Results indicated that 
children with diabetes reported greater instances of relational victimization than the 
control group, children without diabetes. Furthermore, children with diabetes reported 
that they received less prosocial peer support than the control group (Storch et al., 2004). 
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According to the authors, this victimization and lack of peer support have been 
recognized as factors related to depression. 
In a study by Helgeson, Siminerio, Escobar, and Becker (2009), multiple factors 
that related to either poor or good diabetes control were assessed. Diabetes control was 
measured by HbA1c level, while friendship and peer relationships were measured using 
the Berndt and Keefe friendship questionnaire, which taps companionship, intimacy, 
instrumental support, self-esteem enhancement, conflict, and dominance. Results 
indicated that friendship was correlated with poor disease control. In other words, 
having a strong friendship with a peer suggested that adolescents with diabetes had 
higher HbA1c level, which indicated poor control of the illness (Helgeson, Siminerio, 
Escobar, & Becker, 2009). The authors theorized that having close friendships may lead 
youth with diabetes to be more like their friends and engage in activities that neglect their 
disease management, such as making poor food decisions, drinking alcohol, not 
participating in physical activities, and not taking medication properly, which can all be 
contributing factors to poor diabetes management (Helgeson et al., 2009). 
Sparapani, Borges, Dantas, Pan, and Nascimento's  (201 2) study may further 
explain the above findings, i.e., strong friendship may be related to poor diabetic 
management. Through interviews, the authors assessed the role that support from friends 
and peers played in diabetes control of patients with type 1 diabetes. Based on the results 
of the study, patients with diabetes might find it difficult to reject food offers that were 
not appropriate for a diabetic dietary plan, because they wanted to not isolate themselves 
from peers. They also did not want to stop playing a game or engaging in fun activities to 
check their blood glucose level, because they felt different and left out. Patients also 
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reported being bullied by peers because of  their diabetes, such as being mocked about the 
disease. 
In the same study, the authors also reported the positive relationship of strong 
friendship with diabetes control. The patients reported that their friends helped them 
manage their illness; and without support from friends, the illness would be even more 
difficult to control. Some examples of positive friendships that were directly related to 
diabetes control were: friends' understanding of dietary restrictions, friends stopping play 
to accompany the child when managing the disease (e.g., eating carbohydrates or taking 
insulin), and helping peers with diabetes get attention from teachers or adults at school 
when there is a problem. In a similar vein, Schietz, B0gelund, Almdal, Jensen, & 
Willaing (2012) examined if social support helped diabetic patients better adjust and 
control their disease. Questionnaires were used to examine associations between social 
network and patient activation, psychosocial problems, self-management behaviors, and 
HbA1c level. Results indicated that positive social engagements with family and friends 
lead to more positive activation, fewer psychosocial problems, and more promotion of 
healthy living (e.g. , frequent medical check-ups and exercising). When social support 
was available the patients had fewer diabetic related problems (Schietz et al., 2012). 
Both positive (Helgeson, et al., 2009) and negative (Sparapani, et al., 2012) peer 
relationship were found to contribute to poor diabetes control. Although Helgeson, et al. 
gave a plausible explanation that competition with friends may interfere with good 
diabetes control, the inconsistencies may also point to individual differences of patients. 
For example, why is peer acceptance more important to some people than their health, 
i.e. , diabetes control? Is this true for younger children compared to adolescents? What is 
Diabetes Control and Academic Achievement 20 
clear is that the relationship between diabetes control and social relationship is 
complicated. More research is needed to understand these dynamics. 
Another social factor that seems to be related to disease management is family 
relationship. Williams, Laffelt, and Hood (2009) measured diabetes-specific conflict in 
families and its relation to disease control. Participants were 1 87 children and 
adolescents with diabetes and their parents. Diabetes-specific family conflict was 
assessed by completing the Diabetes Family Conflict Scale (DFCS). Both the children 
and the parents independently filled out the DFCS. Parental distress and depression were 
assessed using the Center for Epidemiologic Studies-Depression (CES-D), while the 
Child Depression Inventory was used to assess depressive symptoms in children and 
adolescents. To measure diabetes control, HbA1c was collected. Results indicated a 
close link between psychological distress in both children and parents and increased 
diabetes-specific family conflict. Higher HbA1c level was correlated with higher reports 
of diabetes-specific conflict. Likewise, higher report of diabetes-specific conflict and 
elevated psychological problems were correlated with higher HbA1c level. (Williams, 
Laffelt, & Hood, 2009). This study suggests that there is a relationship between diabetes 
control and social relationships between children and their parents. It appears there is a 
reciprocal relationship between poor diabetes control and poor parent-child relations. 
So far, the literature indicates that a relationship exists between diabetes and 
depression and diabetes and social factors. In other words, there may be a reciprocal 
relationship between uncontrolled diabetes, depression, and social relationship problems 
with peers as well as parents. 
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Diabetes and Academic Achievement 
Poor diabetes control has been suggested to have long term effects on cognitive 
processes. A study by Perantie et al. (2008) indicated that both hypoglycemia and 
hyperglycemia have effects on cognition when they are present early in development. In 
this particular study, children with diabetes were compared to siblings without diabetes 
on various cognitive tasks (e.g., verbal and spatial intelligence, verbal and spatial 
memory, and processing speed). Results indicated that the group with diabetes had lower 
estimates of verbal intelligence than the sibling control group. Among the diabetic 
group, hyperglycemia incidence was a better predictor of lower verbal intelligence score. 
In addition, spatial intelligence and delayed recall were reduced only with repeated 
incidence of hypoglycemia. This was particularly true when hypoglycemia occurred 
before the age of 5, although age of diagnosis did not factor into the results (Perantie et 
al., 2008). The researchers suggested that exposure to extreme state of blood glucose 
level during early developmental stages and repeated incidence can have a significant 
impact on a child's  cognitive functioning. As a result, academic achievement may also 
be lower, because intelligence predicts the ease with which people learn (Bratten & 
Norman, 2012). 
A similar study examined the relationship between diabetes control and cognitive 
abilities in preschool children. The study observed 36 preschool aged children with Type 
1 diabetes and 32 preschool age children without diabetes. Participants with diabetes 
were recruited from a clinic they regularly visited, and the sample population was 
ethnically diverse. To assess cognitive abilities, all participants were given an 
intelligence test (the Differential Abilities Scale), receptive vocabulary test (the Peabody 
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Picture Vocabulary Test-Revised), expressive vocabulary test (Expressive One-Word 
Picture Vocabulary Test-Revised), and a fine motor test (the Purdue Pegboard and the 
Finger Tapping Test). Diabetes control was measured by collecting HbA1c data from 
medical records. To determine the present blood glucose level, on the day of testing, 
blood glucose level was also obtained by using a finger stick measure. Results indicated 
that participants with diabetes with poor diabetes control had lower cognitive abilities, 
slower performances on fine motor tasks, and lower receptive language scores (Patifio­
F emandez et al., 201 0). This study demonstrates that poor diabetes control may be 
related to cognitive impairments for preschool age children. 
An important factor closely related to cognitive abilities is academic achievement. 
McCathy, Lindgren, Mengeling, Tsalikian, and Engvall (2003) investigated this 
relationship based on state achievement tests (Iowa Tests of Basic Skills and Iowa Tests 
of Educational Development), grades (GPA), school absences, behavioral assessment, 
age at disease onset, hospitalizations, and HbA1c level. Results indicated that poor 
diabetes control was correlated with lower GP A and lower reading scores. Children with 
hospitalizations related to hyperglycemia had lower overall achievement scores compared 
to children with fewer hospitalizations related to hyperglycemia (McCathy, Lindgren, 
Mengeling, Tsalikian, & Engvall, 2003). This may be because hospitalized children 
often miss instruction. Further, Dahlquist and Kallen (2007) compared students with 
diabetes with students without diabetes and found that the mean of all grades of children 
with diabetes was significantly lower than students without diabetes; and children with 
diabetes had an increased rate of failure and lower grades in math and English. 
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Although a relationship between poor diabetes control and low academic 
achievement is indicated, it is not clear whether absenteeism or issues related to the 
disease are responsible for the low achievement. School attendance (Johnson, 2000) and 
good health (Forrest, Bevans, Riley, Crespo, & Louis, 201 1 )  are contributing factors to 
academic achievement. Glaab, Brown, & Daneman (2005) investigated how often 
school children with diabetes miss school compared to peers without diabetes. The 
authors reported that children with diabetes missed a mean of 8.8 days while children 
without diabetes missed a mean of 5.5 days during the 2000-01 school year. Factors that 
contributed to school absence were parents' willingness to allow the child with diabetes 
to miss more school and higher HbA1c level (Glaab, Brown, & Daneman, 2005). These 
parents may be more protective of children with diabetes, particularly when they have 
higher HbA1c level and keep them at home to treat the issue. However, if children are not 
in school, they do not benefit from instruction. (Parke & Kanyongo, 201 2). 
It appears that academic achievement of children with diabetes may be 
compromised without good disease control. As discussed earlier, early exposure to 
hypoglycemia and hyperglycemia is related to cognitive functioning, and this in turn is 
related to academic achievement. Poor diabetes control is related to school absence, 
which again is related to poor academic achievement. In sum, if diabetes is not 
controlled, the child may experience a range of interrelated problems, from depression, to 
social relationship problems, cognitive difficulties, and lower academic achievement. 
Locus of Control and Diabetes Control 
Locus of control refers to the degree individuals perceive they are in control of 
events in their lives. When it comes to diabetes, individuals with a higher internal locus 
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of control are more likely to take control of their illness and manage it. Conversely, 
individuals with externalized locus of control may see others, such as doctors or parents 
as responsible for their illness and its management (Trento et al., 2007). 
In a survey study, researchers assessed the relationship between diabetes control 
and locus of control in 65 children. The survey focused on feelings and attitude about 
illness and locus of control. Additionally, HbA1c level was collected from each 
participant. Results indicated that participants who had higher internal locus of control 
had lower HbA1c level. Likewise, participants with lower internal locus of control and 
poor attitudes had higher HbA1c level (Nabors, McGrady, & Kiebler, 2010). In another 
study involving adults in Iran, participants were administered the Diabetes Locus of 
Control scale and the Diabetes Self-care Activities scale. Results indicated that higher 
internal locus of control was related to better adherence to a diabetes regimen; while 
individuals who identified more with external locus of control showed poor adherence to 
diabetes regimen (Morowatisharifabad et al., 2010). 
Although locus of control appears to be related to diabetic control, there is limited 
research particularly involving children. If more is understood about locus of control 
and its relationship to diabetes control, a better treatment plan that includes teaching or 
empowering children with diabetes that they can manage their condition can be 
developed. 
Current Study 
The current literature is abundant with studies that focused on diabetes control 
mainly in adults. However, there is some research that indicates that children with 
diabetes are more likely than children without diabetes to experience problems with 
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stress, depression, relationship, academic achievement, and locus of control. The limited 
literature on children is based on clinical samples, and research on the school experience 
of children with diabetes is lacking. The few studies discussed above indicate that 
children with diabetes face challenges related to stress, depression, social relationship, 
cognitive functioning, academic achievement, and locus of control. The current study is 
intended to advance research to benefit school children with diabetes. Thus, the primary 
purpose of the study was to assess the relationship between diabetes control and stress, 
depression, peer relationship, and academic achievement. The following questions were 
addressed. 
1 )  Would children with uncontrolled diabetes report high level of stress, depression, and 
relationship problems? 
2) Would high HbAlc  be related to depression, stress, academic achievement, peer 
problems, locus of control, social support, and diabetic support? In other words, is there a 
relationship between diabetic control and stress, depression, social relationship problems, 
and academic achievement? 
3) Would children with diabetes who report higher level of internal locus of control also 
report better diabetes control and higher academic achievement? 
The following predictions were made: 
1 .  Children with uncontrolled diabetes would report experiencing higher 
depression, higher stress level, more peer problems, and lower social relationship level. 
2. Higher HbAlc  level (uncontrolled diabetes) would be highly correlated to higher 
depression, higher stress, more peer problems, lower social relationship (support) higher 
external locus of control, and lower internal locus of control. 
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Research suggests a relationship between diabetic control and increased level of 
stress (Delamater, Patino-Fernandez, Smith, & Bubb, 2013), depression (Helgeson, 
Siminerio, Escobar, & Becker, 2009), social relationship problems ((Helgeson, et al., 
2009 & and Sparapani, et al., 201 2) and lower academic achievement (McCathy, 
Lindgren, Mengeling, Tsalikian, & Engvall, 2003). 
3 .  Children with diabetes who report internal locus of control would also report 
diabetes control and would have high academic achievement. Children with external locus 
of control would report poor diabetes control and have low academic achievement. 
Research indicates that having higher internal locus of control is correlated with 
having better diabetes control (Nabors, McGrady, & Kichler, 201 0). 
Participants 
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Method 
Participants were 49 children with diabetes ages 1 0  to 1 8. Boys (49%) and girls 
(51 %) were about equally represented. The average age of participants was 1 4.40. The 
majority were Caucasian (59%), followed by African Americans (22%), and Hispanic 
( 1 8%). In the current study, 65% of participants (n=32) had controlled diabetes while 
3 5% (n=l 7) had diabetes that was uncontrolled. Type 1 diabetes was the primary type of 
diabetes observed in this study, 96% (n=47) of the participants had Type 1 diabetes, 
while 4% (n=2) had Type 2 diabetes. For more detailed demographic information, refer 
to Table 1 (Descriptive Statistics for Demographic Information). In order to control for 
confounding variables, children with known learning and behavioral problems, such as 
learning and cognitive disabilities, ADHD, or truancy, and those with chronic medical 
issues, such as asthma or depression were excluded from the study. 
Instruments 
Children's Life Experience Questionnaire. Participants with diabetes 
completed this questionnaire. This is a Likert Scale questionnaire design based on 
published rating scales for assessing stress, depression, social relationship, diabetes 
specific support, and locus of control. This questionnaire is comprised of 1 73 total items. 
Because the original scales were modified for the current study, for example, some items 
were deleted or reworded to accommodate younger children, the psychometric properties 
are unknown. Responses were rated as "l =Not at all, 2=A little, 3=Somewhat, or 4=A 
lot". The questionnaire had 6 sections: Stress (35 items), depression (21 items), social 
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relationship (71 items), diabetes specific social support (25 items), and locus of control 
(21 items). For each instrument, the ratings were added to create a total score for each 
variable. The mean rating was used to determine high or low stress, depression, social 
relationship, and locus of control. Each instrument is discussed in more detail below. 
The Children's Life Experience Questionnaire is presented in Appendix A. 
Stress. To assess stress related to diabetes in children and adolescents and to assess 
stress in general, the Adolescent/Child's Self-Report Responses to Stress-(D-Ped) and the 
Adolescent/Child's  Self-Report Responses to Stress-[PS] (University of Vanderbilt 
Medial Center.com) were adapted. Both scales were developed at Vanderbilt University 
by Bruce Compas (2000), and no psychometric properties are available for to these 
questionnaires. The section that required open ended responses was deleted from the D­
Ped and some items were reworded. There are a total of 35  items in the stress section of 
the questionnaire. Sample items for assessing stress are, "Not knowing how or if to tell 
others about my diabetes," or "I get really jumpy when I am dealing with problems with 
diabetes." The PS scale was shortened and some items were reworded as well. Sample 
questions cover daily stressors, such as, "Thoughts about problems with other peers just 
pop into my head," or "Being left out or rejected." The D-Ped and the PS were 
combined, and the score was used to assess stress level. The minimum total score was 35 
and the maximum was 1 40. A total score of 87 or higher indicated high stress level. 
Depression. The items for assessing depression were based on the DSM-V 
(American Psychiatric Association, 2013) diagnostic criteria, and a few items were 
adapted from the Children's Depression Inventory (CDI). DSM-V criteria require that to 
be diagnosed with depression, a person must have at least 5 of 9 depressive symptoms. 
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These symptoms include, change in sleep, change in activity, and depressed mood 
(American Psychiatric Association, 2013). The CDI was created by Maria Kovacs 
(Kovacs, 1 992), and it targets children aged 7 tol 7. The CDI can distinguish depressive 
symptoms and is a valid measure when observing children with depression compared to 
children that are not depressed (Kovacs, 1 992). The depression section features 2 1  items. 
A sample item is, "I sleep more often than usual," or "I have feelings of hopelessness." 
A higher score indicated a higher level of depression. Participants who scored 53 or 
greater were classified as having high depression level. The score was used to assess the 
relationship between depression and uncontrolled diabetes. 
Social Relationship. To measure participants' relationship with their parents, 
peers, and teachers, items from the 1 08-Item Social Support Questionnaire for Children 
were used. There are a total of 71  items on the social relationship section. The original 
questionnaire was designed to assess children's  perception of social support they received 
from others. Because the original scale was shortened the psychometric properties for the 
scale used in the current study are unknown. A sample question is "My parents 
encourage me," or "I can count on my friends." The lowest and highest available scores 
were 7 1 and 284, respectively. A score of 1 78 or higher indicated high perceived level of 
social support. This score was used to assess the link between social relationship and 
diabetes control. 
Diabetic Support. To measure diabetic specific social relationships, the 
Diabetes Social Support Questionnaire was used. This instrument features the friend and 
family version. There are 25 items on the diabetic support section. The original 
questionnaire was developed to assess support to children with diabetes based on how 
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peers and family members respond to and support diabetes related issues (Beannan & La 
Greca, 2002). Although the original questionnaire has acceptable psychometric 
properties (e.g., internal consistency, good test-retest reliability, and strong validity) 
(Beannan & La Greca, 2002), because the scale was modified, the psychometric 
properties are unknown. Sample questions include "Family learn about diabetes," and 
"Friends encourage me to keep my meal plan." The minimum total score was 25 and the 
maximum was 1 00. A score of 63 or higher indicated high positive perceived diabetic 
social support. The score was used to assess the link between diabetes specific social 
relationship and diabetes control. 
Locus of Control. This section was modified from the Nowicki-Strickland Locus 
of Control Scale for Children, which was developed by Steven Nowicki and Bonnie 
Strickland (Nowicki & Strickland, 1 973) for assessing locus of control in children. The 
Nowicki-Strickland has moderate reliability based on test-retest and has high construct 
validity (Nowicki & Strickland, 1973). An example of an item for an internal locus of 
control is, "I am responsible for my health," and for external locus of control, "Some 
children/people are born just lucky." Two distinct scores were collected from this scale. 
External and internal locus of control scores were recorded for each individual. The 
minimum total score on the external locus portion was 1 2  and the maximum was 48. 
Participants who scored 30 or higher on the external locus of control portion were 
classified as having an external locus of control. The minimum total score on the internal 
locus of control portion was 9 and the maximum was 36. Participants with 23 or higher 
score on the internal locus of control were classified as having an internal locus of 
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control. The scores were used to compare locus of control in children with controlled and 
uncontrolled diabetes. 
Academic Achievement. Grades were used to assess academic achievement. On 
a 4-point scale, less than 2 ( <2) was considered below average Grade Point Average 
(GPA), 2 to 2.99 average, and 3 .00 to 4:00 high. GPA was self-reported by each 
participant. The GP A was based on a 4.0 scale. 
Demographic Information. Demographic information, including gender, age, 
ethnicity, GP� school attendance, and number of school attended before the 5th grade 
was collected from all participants. For children with diabetes, such information as type 
of diabetes, type of treatment (oral medication or insulin injection), the age of diagnoses, 
history ofhospitaliz.ation, and HbAlc (blood glucose level) was collected. HbAlc was 
gathered from the nurse's  report at the clinic or from the students' record maintained by 
the school nurse. 
Procedure 
Before the study began, approval was received from the Eastern Illinois 
University Institutional Review Board (IRB). In addition, because this study was 
conducted in two distinct settings, school and clinic, a second IRB approval was received 
from Advocate Hospital Institutional Review Board for the clinical setting. 
Parental Consent was required for all minor students. Participants who were 18 
provided their own consent and did not need parental or guardian consent. All 
participants with parental consent signed an assent form. The questionnaire took 30 to 45 
minutes to complete. To assure confidentiality, no identifying information, such as name 
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was required on the questionnaire. In addition to avoid confusion and further assure 
confidentiality, each questionnaire and envelope was coded with identical number. For 
example, the code number was written on the top right comer of the questionnaire and 
also on the top right comer of the envelope. When participants completed the 
questionnaire, the nurse placed them in the envelops with the same number and sealed the 
envelope. 
For all participants, the signed consent and assent forms were separated from the 
completed questioners. All documents were kept in a locked file cabinet that only the 
primary researcher can access. The assigned codes were used for data entry, and only 
aggregate data were reported. 
School Setting. In the school setting, the primary researcher collected data from 
one school district in suburban Chicago. To do so, the researcher coordinated with the 
school district nurse during the entire data collection process. The nurse first contacted 
the parents of children diagnosed with diabetes (school nurses work with such children) 
and sought verbal consent over a telephone conference. If the parents agreed for their 
children to participate, the formal consent form was sent home with an envelope for 
returning the signed form to the nurse, which the primary researcher collected. 
The primary researcher provided a list of students with a signed consent form to 
the nurse. During the student's study hall period the student came to the nurse's  office, 
provided assent, and completed the questionnaires in the nurse's office. Adolescents 
completed the questionnaire in one sitting. For younger children, two sessions were 
required. In such a case, the unfinished questionnaire was placed in an envelope by the 
nurse and put in a locked filing cabinet in the nurse's  office. Then, during the next study 
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hall period, the student returned and completed the questionnaire. Completed 
questionnaires were kept in sealed envelopes and collected by the researcher at the end of 
the school day. 
In addition to the self-reported HbAl c, the School Nurse's record was used as one 
indicator of diabetes control (parents had given consent to release the record). The 
School Nurse was provided with a list of participants with diabetes (with parental 
consent) in order to obtain blood glucose level. 
Medical Setting. The primary researcher was at the clinic for the duration of data 
collection. The nurse provided each eligible participant the researcher's  letter, which 
described the study and explained the researcher's  own personal experience with diabetes 
and asked them to participate in the study. If the parents and their children agreed to 
participate, the researcher was escorted into the examination room by one of the clinic 
nurses; and consent and assent were collected. The participant then began to work on the 
questionnaire in the examination room. If participants could not complete the 
questionnaire, they could finish it in the consultation room in the clinic. When the 
questionnaire was completed, one of the nurses collected it and gave it to the researcher. 
The researcher then placed the questionnaire in envelopes and sealed them. 
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Results 
The primary purpose of the current study was to assess the relationship between 
diabetic mellitus management, stress, depression, social relationship (support), locus of 
control, and academic achievement in school children 1 0  years old and older. 
Descriptive statistics, independent measures t test, Pearson's correlation, and multiple 
regression were conducted to answer the following three research questions. 
The first research question assessed if participants with uncontrolled diabetes 
would report higher level of stress, depression. relationship problems (support), and 
lower academic achievement than those with controlled diabetes. Participants were 
classified into the uncontrolled diabetes group if their HbA 1 c was > 7 and controlled 
diabetes group if their HbAlc was <7. However, because of the small sample size (N = 
49) with over two-thirds of participants (n=32) with controlled diabetes, comparisons 
could not be made. 
A t-test for independent means was conducted on each variable. At an alpha level 
of .05, results were all significant, except one, depression. Children with uncontrolled 
diabetes reported high stress levels (M = 74. 1 8, SD = 22.84) and children with controlled 
diabetes reported less stress (M= 56.75, SD = 14.25), t(47) = -3 .29, p = .002, d =  .92 
(one-tailed). Children with uncontrolled diabetes reported high level peer problems (M = 
77.24, SD = 24.82) and children with controlled diabetes reported low peer problems (M 
= 57.28, SD = 1 8.41 ), t(47) = -3 . 1 9, p  = .003, d =  .9l (one-tailed). Children with 
uncontrolled diabetes reported low level social support (M = 90. 24, SD = 2 1 .94) and 
children with controlled diabetes reported high level social support (M = 1 08.34, SD = 
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12.93), t(47) = 3 .64, p = .00 1 ,  d =  -1.0l (one-tailed). Children with uncontrolled diabetes 
reported low diabetes support (M = 66.94, SD = 13 .67) and children with controlled 
diabetes reported high diabetes support (M = 80.38, SD = 1 1 .66), 1(47) = 3.62, p = .00 1 ,  d 
= -1 .06 (one-tailed). Children with diabetes reported low academic achievement (M = 
2.65, SD = .74) and children with controlled diabetes reported high academic 
achievement (M= 3 .2 1 ,  SD = .5 1 ), 1(47) = 3 . 1 3 ,p  = .003, d =  -.88 (one-tailed). Finally, 
although not statistically significant, children with uncontrolled diabetes reported high 
level depression and children with controlled diabetes reported low level depression. 
Overall, uncontrolled diabetes appears to be associated with stress, social relationship 
problems, social support, and lower academic achievement. 
The second research question addressed the possible relationship between higher 
HbAlc and depression, stress, academic achievement, peer problems, internal locus of 
control, social support, and diabetic support. To answer this question, a Pearson's 
correlation and multiple regression were conducted. Social Support had the highest 
correlation with HbAlc at r = -.423, p = .002. The negative correlation indicated that 
children with controlled diabetes had high level social support. For example, when 
HbAlc was lower, social support was higher. Likewise, diabetic support also had a 
significant correlation r = -.362, p = .01 .  Higher diabetic support was related to lower 
HbAlc levels. All additional correlations are presented in Table 2 below. No other 
variables were found to be significant when using HbAlc as the criterion. 
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Table 2 
Correlations between HbAJc, Depression, Stress, Peer Problems, Locus of Control and 
Social Support (N = 49) 
HbA l c  GPA 
HbAlc 
GPA -.23 
Depression .08 -.25 
Stress .22 -.3 1 * 
Peer Problem .09 -.47* *  
Ext. Locus -. 1 0  -. 1 0  
Int. Locus -. I 5  .45* *  
Social Sup. 
-.42** .57* *  
Diabetic Sup. -.36* .45** 
**p < .0 1 (one-tailed) 
*p < .05 
Depression 
.8 1 ** 
.5 1 ** 
.54** 
. I I 
-.35 
-.42** 
Stress 
.70** 
.5 I * *  
.07 
-.3 1 * 
-.5 I ** 
Peer 
Problem 
.39** 
-. 1 3  
-.28 
-.40** 
Ext. 
Locus 
.55** 
-.05 
-. I 5  
Int. 
Locus 
.55** 
.3 I * 
. I O  
Social 
Support 
-.05 
.3 I * 
.74** 
A multiple regression was also conducted to examine if academic achievement, 
depression, stress, peer problems, external locus of control, internal locus of control, 
Diabetic 
Support 
-. I 5  
. 1 0  
.74** 
social support, and diabetic support predicted diabetic control (HbAl c ). Results showed 
that this set of predictors accounted for 29"/o of the variance for diabetic control, F (8, 40) 
= 2.05, p = .07. Stress accounted for most of the variance (40%), p = .03 . The more 
stressed a child was, the more uncontrolled was his or her diabetes. A summary of the 
results of the multiple regression analysis is found in Table 3 .  
Table 3 
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Summary of a Multiple Regression Analysis for Variables Predicting Diabetic Control (N 
= 49) 
Variable B SE B B 
GPA -. 1 0  .47 .04 
Depression -.05 .03 -.37 
Stress .05 .02 .64* 
Peer Problem -.0 1 .02 -.2 1 
Ext. Locus -.04 .04 -.22 
Int. Locus .02 .05 . 1 0  
Social Support -.04 .02 -.45 
Diabetic Support .003 .03 .03 
Note. R2 = .29; adjusted R2 - . 1 5  
*p < .05 
The final research question investigated the relationship between high level of 
internal locus of control and better diabetes control and higher academic achievement. To 
answer this question, an independent measures t-test was conducted. Participants were 
classified as having internal locus of control if they had a higher internal locus of control 
score. Participants were classified as having external locus of control if they had a higher 
external locus of control score, >30 (76%, n = 37, were classified as having external 
locus of control and 24%, n = 12, had uncontrolled diabetes). At an alpha level of .05, 
results were significant indicating that children with diabetes that identified as having 
internal locus of control reported high academic achievement (M = 3 .63, SD =  .73), and 
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children with diabetes and high external locus of control low academic achievement (M = 
2.82, SD = .49), 1(47) = -4.45, p  <.001 d = 1 .30. Surprisingly, although not statistically 
significant, children with diabetes that identified as having internal locus of control had 
low diabetes control, and children with diabetes and high external locus of control had 
more diabetes control. 
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Discussion 
In this study the relationship between diabetic mellitus management, stress, 
depression, social relationship, locus of control, and academic achievement was assessed 
in school children 1 0  years old and older. The first research question asked if participants 
with uncontrolled diabetes would report high level stress, depression, relationship 
problems (support), and low academic achievement. Consistent with the current 
literature, children with uncontrolled diabetes showed high level depression. In a recent 
study, researchers found that children that had higher HbAlc level also had higher level 
of depression on the Children's Depression Inventory (CDI) (Hood, Rausch, & Dolan, 
201 1 ). Yet in another study, Hislop et al. (2008) observed increased depressive 
symptoms that were related to control of diabetes and dealing with hypo and hyper 
glycemic problems related to the illness. 
Children with uncontrolled diabetes also reported high level stress. This result 
was also consistent with the current literature. According to Hema and colleagues 
(2009), children with uncontrolled diabetes (HbAlc  levels higher than 7.0) reported more 
stressors than children with HbAlc levels lower than 7.0. It appears the relationship 
between uncontrolled diabetes and stress has been known for a while. In a dated study, 
Kosub and Kosub (1982), found that children with diabetes reported many stressors that 
were related to diabetes. 
In the current study, two components of social relationship were examined, peer 
relationship and social support. Regarding peer relationship, children with uncontrolled 
diabetes reported problems with peers. This finding is supported by Helgeson, Siminerio, 
Escobar, and Becker's (2009) study that reported that having higher uncontrolled HbAlc 
level correlated with poor friendships. Therefore, there may indeed be a relationship 
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between uncontrolled diabetes and poor relationships with peers. In a recent study, 
Marshall, Carter, Rose, and Brotherton (2009) indicated that children with diabetes 
experience additional difficulties in their lives that peers without diabetes do not have. 
They must constantly take care of their illness and in tum are not always able to 
participate in activities with peers, such as strenuous exercise or eating party type foods. 
In terms of social support, results showed that children with uncontrolled diabetes 
had low positive relationships and support, which are consistent with existing literature. 
For example, Schi0tz, B0gelund, Almdal, Jensen, and Willaing (2012) found that 
children with diabetes that had positive social support from parents and peers reported 
better diabetes related control than children that had poorer social relationships. 
Additionally, in the current study, children with uncontrolled diabetes had low diabetic 
specific support. This finding is also consistent with the current literature. For example, 
Sparapani, Borges, Dantas, Pan, and Nascimento (2012) found that negative peer 
relationships specifically related to diabetes could lead to poor diabetes control and 
related complications. And, Wagner, Heapy, James, and Abbott (2006) also reported that 
children that had more social support from peers, teachers, and family had lower HbAlc 
level and had higher quality of life rating. If significant others, such as parents, teachers, 
and peers, are not supportive of and encouraging children with diabetes to adhere to the 
regiment for managing diabetes (e.g., monitoring glucose, diet, exercise, or administering 
medication/insulin), it may be difficult for children to manage the illness. 
Finally, academic achievement appears to be related to diabetes. In the current 
study, children with uncontrolled diabetes reported low Grade Point Average (GPA) and 
high absenteeism. Although the result is based on a small sample, it is still consistent 
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with prior studies. McCathy et al. (2003) found that children with poor diabetes control 
reported lower GP A and reading scores, which was further supported by Glaab, Brown 
and Daneman (2005), who found that children with poor diabetes control missed more 
school than children with better control. Results of both studies indicate that children 
with uncontrolled diabetes may have more health problems related to poor diabetes 
control, which may explain the higher number of school days missed, which is also 
related to lower academic achievement. In a recent study, Morrissey, Hutchison, and 
Winsler (2014) found that poor school attendance is highly correlated with poor academic 
achievement, and students who missed more days per school year earned lower grades 
and scored lower on achievement tests. 
In this study, the experience of children with diabetes was conceptualized in terms 
of the interrelationships among diabetes, stress, depression, social relationship (support), 
locus of control, and academic achievement. The results support this framework, that is, 
diabetes management and related stress seem to be central in the experience of children 
with diabetes, which is also related to depression. Additionally, positive peer 
relationship, social support, and internal locus of control appear to act as protective 
factors. 
The second research question addressed the relationship between HbAlc  and 
depression, stress, academic achievement, peer problems, internal locus of control, 
external locus of control, social support, and diabetic support. Although a relationship 
was predicted, only a few relationships were found to be correlated and significant, which 
is not consistent with the current literature. Participants with high social and diabetic 
support showed better diabetes control (lower HbAlc). These results were consistent 
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with existing literature that show the role of social support in diabetes control. Both 
positive (Helgeson, et al., 2009) and negative (Sparapani, et al., 201 2) peer relationship 
were found to contribute to poor diabetes control. It appears poor or a lack of peer social 
relationships is related to uncontrolled diabetes in children. This may be because 
children who have more positive and nurturing relationships are reinforced and 
encouraged to manage diabetes. Whereas, children with negative relationships may not 
be as encouraged and in turn neglect their illness. Wagner, Heapy, James, & Abbott 
(2006) looked closely at this concept and found that when peers were rated as 
understanding diabetes, they would be rated as having a positive relationship. The peers 
that did not understand diabetes were rated lower (Wagner et al., 2006). The results from 
the current study as well as previous research indicate that both positive and negative 
peer relationships have an impact on diabetes control. For example, positive peer 
relationships are more often related to lower HbAlc and negative peer relationships are 
related to high HbAl c  level. Similarly, family social relationships may be related to 
diabetes control in children. Williams, Laffelt, and Hood (2009) found that family 
relationships that were not as nurturing did correlate with poor diabetes control. 
Further, contrary to the current literature, only some relationship was indicated 
between academic achievement (GPA), stress, depression, peer problems, locus of 
control, and diabetic control. Some researchers have reported a link between 
uncontrolled diabetes and academic achievement (McCathy et al., 2003), stress and 
diabetes control (Hema & colleagues, (2009), depression and diabetes control (Hood, 
Rausch, & Dolan, 201 1 ), peer relationship problems and diabetes control (Sparapani & 
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colleagues, 201 2), and locus of control and diabetes control (Nabors, McGrady, & 
Kiebler, 201 0; Morowatisharifabad et al., 2010). 
In sum, in the current literature, uncontrolled diabetes is related to low academic 
achievement, high stress, high depression, high peer relationship problems, and low 
internal locus of control. Although it is not clear why some of the current findings are 
inconsistent with existing literature, it is possible that diabetic education and awareness 
may explain some of the inconsistencies. Because the rate of Type 2 diabetes is growing 
in children (Dabelea et al., 2014), the condition has been given more attention. For 
example, in the state of Illinois, schools are required to have a nurse or a trained surrogate 
in any school that has students with diabetes (Illinois General Assembly, 201 0). Another 
potential reason that may explain the results of the current study could be participants' 
reluctance to answer some of the items truthfully. Participants may have had difficulty 
admitting to being depressed, stressed, and so on. For example, van de Mortel (2008) 
investigated social desirability and the impact it has on participants' truthfulness when 
answering survey questions. The results indicated that social desirability influenced 
responses of participants. 
Nonetheless, in the current study, stress was the best predictor for diabetes 
control. It accounted for 40% of the total variance. This finding supports the idea that 
stress permeates the management of diabetes. Children with diabetes have the added 
burden of monitoring glucose level, administering insulin, and monitoring their diet and 
physical activities, in addition to school responsibilities and developmental tasks (Hema 
et al., 2009). 
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The final research question assessed the relationship between high level internal 
locus of control and better diabetes control and high academic achievement? Results 
indicated that children who had high external locus of control had low academic 
achievement. However, children who reported high level external locus of control did 
not have significantly different HbAlc  level from children with internal locus of control. 
These results were mixed because positive relationship has been reported between 
internal locus of control and diabetes control (Nabors, McGrady, & Kiebler, 201 0), and 
internal locus of control and academic achievement (Shepherd, Owen, Fitch, & Marshall, 
2006). These results may be related to response inconsistences; for example, it is 
possible that some participants were unable to differentiate between internal and external 
locus of control, which might have impacted the results. 
In summary, although there was a trend suggesting a relationship between 
uncontrolled diabetes and high level of stress and depression, poor social relationships 
with peers and family, and low academic achievement, only some variables were 
statistically significant. For these participants, stress was a factor, and social support and 
diabetic support were important for managing their condition. 
Limitations 
This study has some limitations, mainly sample size, self-report, and 
psychometric properties of the measures. The small sample size ( 49) was a limitation, 
because comparisons between participants with controlled and uncontrolled diabetes 
could not be conducted as planned. The sample size, however, was due to the low 
incidence status of diabetes, and finding children with diabetes who were willing to 
participate was challenging. A longitudinal study, or collecting data at multiple sites by 
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training research assistants to collect data at each site may increase the sample size. For 
the current study, data were collected in one school district and one medical clinic. 
Ideally, collecting data in multiple school districts and multiple clinics could have 
increased the sample size of the study. 
Although information regarding diabetes control (HBAl c) and GP A were 
collected from nurses and school record, respectively, all other data were based on self­
report that is suspect to social desirability. Social desirability is when a participant wants 
to appear in a specific light. For example, participants may answer questions in a manner 
to avoid negative perceptions (van de Mortel, 2008). Including a measure besides grades 
(GPA), such as a standardized test, can be a strong indicator of academic achievement for 
assessing the relationship between diabetes control and academic achievement. GP A can 
be problematic, because teacher judgement is involved in assigning grades, and teachers 
have control and influence over the reported performance of a student (Rocko:ff, 2004). 
A state or national standardized achievement test may be a better measure of academic 
achievement than GP A. 
In the current study, participants completed a paper and pencil version of the 
questionnaire packet in person. An electronic version of the questionnaire for online 
completion is suggested for future studies. The online option may make the task of 
completing the survey easier for the participant and it may also encourage participation. 
For instance, some children were interested in participating in the study, but they did not 
have adequate time to complete the questionnaire while at the clinic. The shortcoming of 
the online option is that one cannot be assured who is completing the questionnaire. 
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Although comparisons between participants with controlled and uncontrolled 
diabetes were not made in the current study due to the small sample size, it is suggested 
that future studies would benefit from a power analysis (Murphy & Myors, 2003) to 
determine the sample size suitable for such analysis. Furthermore, in the current study, 
the numbers in each of the two distinct groups (controlled and uncontrolled diabetes) 
were not even. It would be beneficial to, have equal number of participants in both 
groups. This concept is related to the matching principle. According to Stuart and Rubin 
(2008) matching participants is considered best practice for group comparisons. 
As presented under instruments in the methods section, the measures used in this 
study were modified to accommodate a wide age range, I 0 to 1 8. Therefore, the 
psychometric properties of the measures are unknown. Researchers may want to develop 
and standardize age appropriate assessment measures for understanding the issues school 
children with diabetes face related to diabetes. 
Implication of the Current Study 
The implication of the current study is twofold: It furthered the overall knowledge 
that children with diabetes are prone to a host of emotional and psychological problems 
that are related to diabetes control and academic achievement, and it provides future 
research direction. The knowledge gained from this study is expected to aid school and 
healthcare professionals in supporting and monitoring children with diabetes to alleviate 
stress and to encourage social and diabetic support, which seem to be related to diabetes 
control. A brief measure for assessing and monitoring stress and social and diabetes 
support can be used; and intervention can be developed and implemented as indicated. 
For example, a school psychologist and a school nurse can collaborate to educate children 
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about the psychosocial and physical implications of the disorder, respectively. Close 
monitoring of children with diabetes by these professionals also allows them to identify 
students who need additional counseling or intervention and to consult with parents and 
teachers. 
Future, researchers may want to correct for the limitations of the current study and 
replicate it, and if results are consistent, further explore the findings. For example, 
because stress is a big factor in the life of children with diabetes, would teaching them 
stress management related to their condition help them with diabetes control? In 
addition, would educating parents and peers of children with diabetes regarding how to 
provide social support and diabetes support result in better diabetes control? Studies such 
as these are expected to inform effective support for children with diabetes. 
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Table 1 
Diabetes Control and Academic Achievement 57 
Descriptive Statistics for Demographic Information (N = 69) 
Variable Total N (%) M SD 
Gender .5 1 .5 1 
Male 24 (49%) 
Female 25 (5 1 %) 
Race/Ethnicity 1 .73 1 .02 
African American 1 1  (22%) 
Caucasian 29 (590/o) 
Hispanic 9 ( 1 8%) 
Age 1 4.4 2.03 
1 1  4 (8%) 
1 2  4 (8%) 
1 3  1 2  (25%) 
14  7 ( 1 4%) 
1 5  6 (1 2%) 
1 6  6(1 2%) 
1 7  7 ( 14%) 
1 8  3 (6%) 
Type of Diabetes 1 .04 .20 
Type 1 47 (96%) 
Type 2 2 (4%) 
Family in Home 
.5 1 .87 
Mother/Father 36 (73%) 
Father 1 (.02%) 
Mother 1 2  (24%) 
Other 0 (0%) 
Diabetes Control Level .35 .48 
Controlled 32 (65%) 
Uncontrolled 1 7  (35%) 
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Appendix A 
Children's Experience Questionnaire-D 
I. Demographic I nformation 
Please tel l  us a bout yourself. Write or check your response for the following: 
1 .  Current age: 
2. Gender: Male 
---
Female __ _ 
3. Current Grade Point Average: 
4. Family - I l ive with: Father/Mother__ Father_ Mother_ 
5 .  Fami ly - No. of sibl ings: 
6. Ethnicity (check one): 
African American Hispanic 
Asian American Native Hawaiian/Pacific Islander 
Caucasian (or White Multi-racial 
non-Hispanic 
Hispanic 
7. Education (check one} 
High Some College Graduate 
School College Degree Degree 
Father 
Mother 
8. Age diagnosed with diabetes: __ 
9. Type of Diabetes: Type l. __ _ Type 2 __ _ 
Other_ 
10. Type of Treatment: Exercise/Diet 
Pump_ 
Pil ls __ Pil ls a nd I nsul in_ 
11.  Number of hospital ization or emergency room visit related to your diabetes: 
12. Monitor blood sugar (check all that apply) : 
Once a day 
Before meals only 
After meals only 
13. Current blood sugar level :  
14. Current HbAlc level :  
15.  Monitor H bAlc: 
Before/after meals 
Before bedtime 
During the night 
Controlled 
Every ___ months 
Before/after exercise 
U ncontrolled __ _ 
16. Number of times vision is checked a year, including dilated eye exam :  __ _ 
17. Diabetes related education received from: Fami ly physician __ Endocrinologist __ 
Nurse__ Nutritionist __ None (no education)  __ 
18. I struggle with: Anxiety__ Depression__ Sleep Problems __ 
Friendship__ School Work Other ______ (write) 
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19. Number of school days missed a semester: 
20. Number of schools attended before the 5th grade 
21.  I belong to a diabetic's support/education group: Yes __ 
IL Perception of Experiences 
No __ 
Direction: People/children have different experiences everyday about lots of things. In the following, 
you are being asked to tell your perception about various things. There is no right or wrong answer; 
think about each item honestly and circle the response that best fits you. For example, for the 
statement 
"I love to ride my bike every day", you would circle the number "4" if it is true about you. 
A. Depression 
Items Not A Somewhat A lot at al l  l ittle 
1. I find things I used to enjoy to be unenjoyable. 1 2 3 4 
2. I sleep more often than usual .  1 2 3 4 
3. I have difficulty fal l ing asleep or staying asleep 1 2 3 4 
4. I have difficulty concentrating on one thing. 1 2 3 4 
5. I have feel ings of hopelessness. 1 2 3 4 
6. I think about death often. 1 2 3 4 
7. I have feel ings of guilt. 1 2 3 4 
8. I fee l  sad often.  1 2 3 4 
9. I do not have energy to do what I need to do. 1 2 3 4 
10.  I feel l ike running away, getting away from it a l l .  1 2 3 4 
11. I often feel lonely. 1 2 3 4 
12. I have body aches and pains. 1 2 3 4 
13. I am not sure if things will work out for me. 1 2 3 4 
14. I fee l  l ike crying many days. 1 2 3 4 
15. Things bother me a l l  the time. 1 2 3 4 
16. I cannot make up my mind about things. 1 2 3 4 
17. I have to push myself al l  the time to do my 1 2 3 4 
schoolwork. 
18. I am often tired. 1 2 3 4 
19. Most days I do not feel l ike eating. 1 2 3 4 
20. I don't have fun at school.  1 2 3 4 
21. I am not sure if a nybody cares about me. 1 2 3 4 
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B. ADOLESCENT/CHILD'S SELF-REPORT RESPONSES TO STRESS - [D-Ped] 
This is a list of things about diabetes that children and teenagers sometimes find problem to 
deal with. Please circle the number indicating how stressful each of the following things has 
been for you in the past 6 months. 
When Dealing with Problems With Diabetes: 
Items Not A Somewhat A lot at a l l  l ittle 
1 .  I try not to feel anything. 1 2 3 4 
2. I feel sick to my stomach or get headaches. 1 2 3 4 
3. I don't feel a nythi ng at a ll, it's l ike I have no 1 2 3 4 
feel ings. 
4. I wish that I were stronger a nd smarter so that 1 2 3 4 
things would be different. 
5.  I keep remembering what happened or can't 1 2 3 4 
stop thinking a bout what might happen. 
6. When I'm a round other people I act l ike the 1 2 3 4 
problem never happened. 
7. I just have to get away from everything when I 1 2 3 4 
a m  deal ing with problems with my diabetes, I can't 
stop myself. 
8. I wish my diabetes would just go away, that 1 2 3 4 
everything would work itself out 
9. I get real ly jumpy when I am deal ing with 1 2 3 4 
problems with diabetes. 
10. I just can't be near anything that reminds me of 1 2 3 4 
the problem. 
11. I try not to think a bout it, to forget a l l  about it. 1 2 3 4 
12. I real ly don't know what I feel .  1 2 3 4 
13. I can't stop thinking about the problems when I 1 2 3 4 
try to sleep or I have bad dreams about them 
14. I just can't get myself to face my diabetes when 1 2 3 4 
I'm having problems with it. 
15. I wish that someone would just come a nd take 1 2 3 4 
away my problems with diabetes. 
16. Thoughts about my problems with diabetes just 1 2 3 4 
pop into my head. 
17. When I have problems with diabetes, I feel it in 1 2 3 4 
my body. For example, my heart races or my 
breathing speeds up. 
18. I try to stay away from people and things that 1 2 3 4 
make me feel upset or remind of problems with my 
diabetes. 
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When Dealing with Problems with Diabetes: Continued 
Items 
Not A Somewhat A lot at a l l  Little 
19. I don't feel l ike myself when I am deal ing with 1 2 3 4 
problems with diabetes, it's l ike I am far away from 
everything. 
20. I real ly don't know what I feel 1 2 3 4 
21.  When I am trying to sleep, I can't stop thinking 1 2 3 4 
about the problems with my peers or I have bad 
dreams about it. 
21. When problems with diabetes happen, I can't 1 2 3 4 
a lways control what I do. For exam ple, I can't stop 
eating or doing dangerous things. 
22. My mind just goes blank when I have problems 1 2 3 4 
with diabetes, I can't think at al l .  
23. When I have problems with diabetes, right 1 2 3 4 
away I feel really a ngry, sad, or scared. 
24. It's real ly hard for me to concentrate or pay 1 2 3 4 
attention when I have problems with diabetes. 
25. When I have problems with diabetes, I can't 1 2 3 4 
stop thinki ng a bout what I did. 
27. When something goes wrong with diabetes, I 1 2 3 4 
end up just lying around or sleeping a lot. 
28. When problems with diabetes come up, I get 1 2 3 4 
upset by things that don't usual ly bother me. 
29. I just freeze when I have problems with 1 2 3 4 
diabetes, I can't do anything. 
30. When I'm having a problem with diabetes, I 1 2 3 4 
sometimes act without thi nking. 
31.  When problems with diabetes happen, I can't 1 2 3 4 
seem to get around to doing things I'm supposed to 
do. 
32. When I have problems with diabetes, I can't 1 2 3 4 
stop thinking a bout why this is happening. 
33. My thoughts start racing when I'm having a 1 2 3 4 
tough time with diabetes. 
34. When a rough situation with diabetes happens, 1 2 3 4 
I can get so upset that I can't remember what 
happened or what I did. 
35. When I am deal ing problems with my diabetes, 1 2 3 4 
sometimes I can't control what I do or say. 
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Problems with peers: 
Items Not at A Somewhat A Lot a l l  l ittle 
1. Being around peers who are rude 1 2 3 4 
2. Not having as many friends as you want 1 2 3 4 
3. Having someone stop being your friend 1 2 3 4 
4. Being teased or hassled by other peers 1 2 3 4 
5. Feel ing pressured to do something 1 2 3 4 
6. Fighting with other peers 1 2 3 4 
7. Having problems with a friend 1 2 3 4 
8. Being left out or rejected 1 2 3 4 
9. Asking someone out and being turned down 1 2 3 4 
10. I try not to feel anything. 1 2 3 4 
11. I feel sick to my stomach or get headaches 1 2 3 4 
12. I don't feel a nything at a l l, it's l ike I have no 1 2 3 4 
feel ings. 
13. I wish that I were stronger and less sensitive so 1 2 3 4 
that things would be different. 
14. I keep remembering what happened with other 1 2 3 4 
peers or can't stop thinki ng about what might 
happen. 
15. When I'm around other people I act like the 1 2 3 4 
problems with other peers never happened. 
16. I wish the problem would go away and 1 2 3 4 
everything would work out. 
17. I get rea l ly jumpy when I am deal ing with the 1 2 3 4 
stress of problems with other peers. 
18. I just can't be near anything that reminds me of 1 2 3 4 
the situation. 
19. I try not to think a bout it, to forget all a bout it. 1 2 3 4 
20. I real ly don't know what I feel 1 2 3 4 
21.  When I am trying to sleep, I can't stop thinking 1 2 3 4 
about the problems with my peers or I have bad 
dreams a bout it. 
22. I j ust can't get myself to face problems with 1 2 3 4 
peers. 
23. I wish that someone would just come and take 1 2 3 4 
away my problems with peers. 
24. Thoughts a bout problems with peers just pop 1 2 3 4 
into my head. 
25. When I am deal ing with problems with peers, I 1 2 3 4 
feel it in my body. For exa mple, my heart races or 
my breathing speeds up. 
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Problems with Peers: Continued 
Items Not at A Somewhat A lot All Little 
26. I don't feel l ike myself when I am dealing with 1 2 3 4 
problems with peers, it's l ike I am far away from 
everything. 
27. When there is a problem with peers, I can't stop 1 2 3 4 
eating or doing dangerous things 
28. When I am faced with problems with peers, 1 2 3 4 
right away I feel angry or sad. 
29. It's real ly hard for me to concentrate or pay 1 2 3 4 
attention when I have a problem with my peers 
30. After something I happens related to problems 1 2 3 4 
with peers, I can't stop thinking about what I did or 
said. 
31. When I'm deal ing with problems with peers, I 1 2 3 4 
end up just lying around or sleeping a lot 
32. When something happens related to problems 1 2 3 4 
with peers, I get upset by things that don't usual ly 
bother me. 
33. I just freeze when I am deal ing with problems 1 2 3 4 
with peers, I can't do anything. 
34. When things happen related to problems with 1 2 3 4 
peers I sometimes act without thinki ng. 
35. When something happens related to problems 1 2 3 4 
with peers, I can't seem to get around to doing 
things I'm supposed to do. 
36. My thoughts start racing when I am faced with 1 2 3 4 
problems with peers. 
37. When something happens related to problems 1 2 3 4 
with peers, I can get so upset that I can't remember 
what happened or what I did. 
38. I try to believe that problems with peers never 1 2 3 4 
happened. 
39. When I am deal ing with problems with peers, 1 2 3 4 
sometimes I can't control what I do or say. 
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C. Modified Nowicki-Strickland Locus of Control Scale for Children 
Item Not at A Somewhat A lot all Little 
I .  Most problems will solve themselves ifl just don't fool 1 2 3 4 
with them. 
2. I can stop myself from catching a cold. I 2 3 4 
3 .  Good health is a matter of good fortune. I 2 3 4 
4. Some ueoole/children are just born luckv. I 2 3 4 
5. If somebody studies hard enough he or she can pass I 2 3 4 
any subject. 
6. Most of the time it doesn't pay to try hard because I 2 3 4 
things never tum out ri!!ht anyway. 
7. Wishing can make good things haooen. l 2 3 4 
8. When I get punished it usually seems it's for no good l 2 3 4 
reason at all. 
9. It's  nearly impossible to change my parents mind about I 2 3 4 
anything. 
10.  When I do something wrong there's very little I can 1 2 3 4 
do to make it ri!!ht. 
1 1 . Most kids are just born good at snorts. 1 2 3 4 
12.  I have a lot of choice in deciding who my friends are. 1 2 3 4 
1 3 .  I believe in a good luck charm or ritual, like crossing I 2 3 4 
myself. 
14. Whether or not people like me deoends on how I act. I 2 3 4 
1 5 .  I can change what might happen tomorrow by what I l 2 3 4 
do today. 
16.  If bad things are meant to happen, they just will l 2 3 4 
haooen no matter what I trv to do to stoo them. 
1 7. Good things haooen because ofhard work. l 2 3 4 
1 8. It's easy for me to get friends to do what I want them 1 2 3 4 
to. 
1 9. If someone doesn't like me, there is little I can do 1 2 3 4 
about it. 
20. I think it's better to be smart than to be luckv. I 2 3 4 
2 1 .  I am resnonsible for my health. l 2 3 4 
Nowicki-Strickland Locus of Control Scale, as found in Nowicki & Strickland 
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D. Social Relationship and Support 
Adopted From 108-ITEM SOCIAL SUPPORT QUESTIONNAIRE FOR CHILDREN 
Items Not A Somewhat A Lot at all Little 
Parents 
1. Enjoy being with 1 2 3 4 
2. Support each other 1 2 3 4 
3. accept me for who I am 1 2 3 4 
4. comfort lme when I am u psetl 1 2 3 4 
5. show me affection, e.g., hug me or tell me they love me. I 2 3 4 
6. take care of me when I am sick or injured 1 2 3 4 
7. make sure I have what I need 1 2 3 4 
8. encourage me when I need it 1 2 3 4 
9. praise me when I've done something well 1 2 3 4 
10. understand me 1 2 3 4 
11. help me when I need it I 2 3 4 
12. give me good advice 1 2 3 4 
13. I can always count on 1 2 3 4 
14. Want the best for me 1 2 3 4 
Peers 
15. Help me with whatever when I need it 1 2 3 4 
16. comfort me when I am upset 1 2 3 4 
17. cal l  me just to see how I a m  doing 1 2 3 4 
18. give me good advice I 2 3 4 
19. accept me for who I am 1 2 3 4 
20. I can trust to keep a secret 1 2 3 4 
21. I can talk to 1 2 3 4 
22. understand me 1 2 3 4 
23. include me in activities 1 2 3 4 
24. Support each other 1 2 3 4 
25. Cou nt on me 1 2 3 4 
Teachers 
26. are fair to me 1 2 3 4 
27. help me with school work I 2 3 4 
28. tel l  me when I do a good job 1 2 3 4 
29. correct me when I need it 1 2 3 4 
30. care about my well-being 1 2 3 4 
31. I can ask a nything 1 2 3 4 
32. I can respect 1 2 3 4 
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E. Diabetic Social support 
Items Not at A Somewhat A lot all little 
Familv 
1. Learn about diabetes I 2 3 4 
2. Pay attention to the signs of hypoglycemia in me, and 1 2 3 4 
know what to do. 
3 .  encourage me to eat the right foods 1 2 3 4 
4. remind me not to eat something I should not. 1 2 3 4 
5. eat the same diabetic food plan as I do. I 2 3 4 
6. consider my needs when eating out. I 2 3 4 
7. monitor my glucose testing until I am good at it. I 2 3 4 
8. trust I can take care of myself. I 2 3 4 
9. understand I cannot not always be perfect with my I 2 3 4 
meal plan or glucose monitoring. 
10. Help me when I am not strong enough. 1 2 3 4 
Friends 
11. Encourage me to keep my meal plan I 2 3 4 
12. Avoid tem pting me with food I 2 3 4 
13. Chose places I can eat according to my meal plan 1 2 3 4 
14. Accept me for who I am, i .e., accept diabetes is part 1 2 3 4 
of me. 
15. Happy for me when the blood glucose test is good. I 2 3 4 
16. Know what to do if I am i n  trouble, e.g., low glucose I 2 3 4 
level 
17. Don't make fun a bout my diabetes I 2 3 4 
18. Encourage me to perform self-monitoring of blood I 2 3 4 
glucose. 
19. I nclude me in activities, not leave me out because of I 2 3 4 
my diabetes. 
20. U nderstand that my outings have to be planned, I 2 3 4 
sometimes I do not feel good or cannot go too long 
without checking my glucose. 
Teachers 
21.  Understands I a m  not always on top of my work if my I 2 3 4 
diabetes is not control led. 
22. Knows what to do if I need help, e.g., low glucose l 2 3 4 
level.  
23. Does not treat me differently because of my I 2 3 4 
diabetes. 
24. Supports me in  my need to monitor my blood 1 2 3 4 
glucose. 
25. Tries to educate my classmates a bout diabetes. I 2 3 4 
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Appendix B 
Parent Consent 
What is the study about: The study aims to learn about how diabetes control can 
impact students in different domains. 
Participation: Student with Type I or Type II diabetes that is currently emolled in 
elementary, middle, or high school. 
What will be asked of participants: The student will answer survey questions about 
school, family, friends, depressive symptoms, and demographic information. The survey 
will take about 30 to 45 minutes to complete. In addition, if permission is granted, I will 
be collecting school grades and achievement test scores. Finally, HbA1c data will be 
collected for each participant. 
Risk and Benefits: I do not anticipate any risks to you participating in this study other 
than those encountered in day-to-day life. 
The benefits of the study include learning more about diabetes and the role it may play in 
a variety of areas in a student's life. This information could lead to further research and 
potentially better support and understanding of diabetes within schools. 
Your responses will be kept confidential: The records of this study will be kept 
private. In any sort of report we make public, we will not include any information that 
will make it possible to identify you. Completed surveys and participation information 
will be kept in a locked file cabinet. Only the graduate student conducting the study will 
have access to the file cabinet. 
Taking part is voluntary: Taking part in this study is completely voluntary. You may 
skip any questions that you do not want to answer. If you decide to take part, you are free 
to withdraw at any time. 
If you have questions: The researcher conducting this study is Andrew DeJong, a 
graduate student at Eastern Illinois University. Please ask any questions you have now. If 
you have questions later, you may contact Andrew DeJong at ajdejong@eiu.edu or at 
708-250-25 1 1 . The supervising chair of this study is Dr. Assege HaileMariam. You can 
contact her at ahailemariam@eiu.edu or at 2 1 7-58 1 -6615 .  
If you have any questions or concerns regarding your rights as a subject in this study, you 
may contact the Institutional Review Board (IRB) at 607-255-5 138  or access their 
website at http://www. irb.comell .edu. You may also report your concerns or complaints 
anonymously through Ethicspoint (www.hotline.comell.edu) or by calling toll free at I -
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866-293-3077. Ethicspoint is an independent organization that serves as a liaison between 
the University and the person bringing the complaint so that anonymity can be ensured. 
You will be given a copy of this form to keep for your records. 
Statement of Consent: I have read the above information, and have received answers to 
any questions I asked. I consent to take part in the study. 
Your Signature ___________________ Date 
__
__ 
_ 
Child's  name (printed) ___________
_
_______ _ 
Graduate student: 
Andrew Delong 
Eastern Illinois University 
Graduate student signature:---------------Date ____ _ 
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Appendix C 
Child Assent Form 
We are doing a study to learn about adolescents with diabetes. We are asking you to help 
because we want to learn more about how diabetes impacts adolescents in their daily 
lives. 
If you agree to be in our study, we are going to ask you some questions about diabetes, 
your relationships with family and peers, and depressive symptoms. 
You can ask questions about this study at any time. If you decide at any time not to 
finish, you can ask us to stop. 
The questions we will ask are only about what you think. There are no right or wrong 
answers because this is not a test. 
If you sign this paper, it means that you have read the information contained in it and you 
understand it, your questions have been answered, and you would like to participant in 
the study. If you don't want to be in the study, don't sign this paper. Being in the study is 
up to you, and no one will be upset if you don't sign this paper or if you change your 
mind later. 
Your signature: ___________________ Date 
_
__ 
_ 
Your printed name: _________________ Date ____ _ 
Signature of person obtaining consent: __________ Date ___
_ 
_ 
Printed name of person obtaining consent: __________ Date 
_
___ 
_ 
Dear Parents, 
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Appendix D 
Parent Letter 
I am writing to invite you and your child to participate in a research project on 
childhood diabetes. My name is Andrew Delong and I am a type I diabetic and have 
been since I was a 9- year old fourth grade student. I am also a graduate student in the 
School Psychology program at Eastern Illinois University. I am currently working on a 
thesis research project on childhood diabetes, a subject that I know all too well. The 
purpose of the research is to investigate the relationship between diabetic control and 
social and emotional development and academic achievement. I am also interested in 
learning how children with diabetes manage the illness, as well as find time to be 
children. 
I would be grateful if you choose to participate in my study, and you will be a part of an 
important study. To participate, please sign the attached Consent Form. Once you 
consent, your child will complete a survey. Also, please sign the Parent Consent to 
Release School Record for the child's school to release grades and state achievement 
scores to Andrew DeJong to be used in this study. 
Participation is voluntary and confidential. Children's names and identities will not be 
released, participants will be identified by a number coding system, and all files will be 
locked in a cabinet or stored in a password protected files on the primary researcher's 
computer that only he can access. 
All participants will have the opportunity to enter raffle that will randomly select 3 
winners that will receive a gift card to a popular retailer. 
Thank you for your consideration and time, 
Andrew Delong 
Eastern Illinois University 
Enclosed: Parent Consent Form to Participate 
